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CARDIAC IMAGING IS CRITICAL FOR THE SUCCESS OF INTERVENTIONAL ELECTROPHYSIO-
LOGICAL PROCEDURES. Fluoroscopy is highly beneﬁcial for real-time catheter visualization, but it uses
ionizing radiation and fails to provide detailed cardiac anatomy. Magnetic resonance imaging and
computed tomography provide a high level of anatomic detail but no real-time visualization. The images
shown here were obtained from intracardiac echocardiography (ICE) imaging (ACUSON AcuNav V
ultrasound catheter and SC2000 imaging platform, Siemens Healthcare, Mountain View, California) in
3-dimensional (3D) mode in ablation. The interatrial septum; left atrial appendage; left superior, inferior,
right superior, and inferior pulmonary veins (PVs); and esophagus were assessed. Imaging of left atrial
anatomy was performed in real-time volume mode using a 90-cm, 10-F phased-array catheter capable of
articulating 160 in 4 directions. Real-time imaging with a volume size of 22  90 was performed
at 8-MHz frequency. The ICE catheter was placed in the lower RA unless otherwise speciﬁed. The still
images (Figs. 1 to 6) and Online Videos 1 and 2 suggest that visualization of PV ostia is improved with
volume ICE due to the ability to visualize the entire cross-sectional PV ostial diameter. Two-dimensional
ICE provides only a “slice” through an individual PV ostium, which makes it impossible to assess its true
anatomic extent in 3D space (1,2). In contrast, the azimuthal opening provided by volume ICE or “wider
sector wedge” allows for visualization of the entire PV ostium with one view of the PV. This makes it
signiﬁcantly easier to assess the antrum of the PV and differentiate it from the true ostium, which should
improve the safety of the procedure by reducing the risk of PV stenosis. Similarly, volume ICE visuali-
zation of the ridge between the left atrial appendage and left PVs is very easy, uniformly successful, and
excellent in resolution when performed from the RA. Thus, the use of 3D mode eliminates the need for
imaging from areas, such as the coronary sinus (CS) and right ventricular outﬂow tract (RVOT). This carries
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98reducing procedure times. More importantly, it reduces the risk associated with ICE imaging from the CS
and RVOT, including cardiac perforation, tamponade, and valve damage. Further studies on the use of
volume ICE to increase efﬁcacy, reduce ionizing radiation exposure, and decrease complications of atrial
ﬁbrillation ablation are needed.Figure 1. Pulmonary Veins
(A) Left inferior pulmonary vein (LIPV) and inferior aspect of the left superior pulmonary vein (LSPV) visualized from the right atrium. (B) Right inferior pulmonary vein
(RIPV) visualized from the right atrium. (C) Right superior pulmonary vein (RSPV) visualized from the coronary sinus. Online Video 1 shows the visualization of the left
inferior pulmonary vein (LIPV) from the right atrium.
Figure 2. Visualized From the Right Atrium
Insertion of the left common pulmonary vein (LCPV) (A) and the distal bifurcation
into the left superior pulmonary vein (LSPV) and left inferior pulmonary vein (LIPV)
(B). LA ¼ left atrium.
Figure 3. Left Atrial Appendage and Ridge
(A) Left atrial appendage (LAA) ostium and mitral valve. (B) Posterior aspect of the LAA, left superior pulmonary vein (LSPV), and a thick ridge between them. (C) A thin
LAA ridge visualized from the coronary sinus. LA ¼ left atrial; LV ¼ left ventricle.
Figure 4. Still Image Sweep
From the posterior aspect of the left atrial appendage (LAA) (A) through the ridge (B) to the left superior pulmonary vein (LSPV) (C). LA ¼ left atrium. Online Video 2
shows imaging of the left atrial posterior wall then continuously sweeping through the left common pulmonary vein (LCPV), the ridge between the LCPV and the left
atrial appendage (LAA), and ﬁnally the ostium of the LAA.
Figure 5. Patent Foramen Ovale Visualized From
the Right Atrium
(A) Open. (B) Closed. LA ¼ left atrium; PFO ¼ patent
foramen ovale; RA ¼ right atrium.
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Figure 6. Cavotricuspid Isthmus
Open (A) and closed (B) tricuspid valve. CTI ¼
cavotricuspid isthmus; RA ¼ right atrium; RV ¼ right
ventricle.
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